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FIG. 3

METADATA OF IMAGE DATA OBTAINED BY BRACKET IMAGING

IMAGE NUMBER: A001
BRACKET IMAGING TYPE: APERTURE BRACKET
BRACKET IMAGE NUMBER: F0000100
SUBJECT INFORMATION: SPORTS DAY OF ELEMENTARY SCHOOL.
LARGE NUMBER OF CHILDREN.
IMAGING DATE AND TIME INFORMATION: MM/DD/YYYY HH:MM:SS
IMAGING POSITIONAL INFORMATION: AAAAA
IMAGING EQUIPMENT INFORMATION: BBBBB
PARAMETER INFORMATION:
SHUTTER SPEED: CCCGC
F NUMBER: DDDD1

IMAGE NUMBER: A002
BRACKET IMAGING TYPE: APERTURE BRACKET
BRACKET IMAGE NUMBER: F0000100
SUBJECT INFORMATION: SPORTS DAY OF ELEMENTARY SCHOOL.
LARGE NUMBER OF CHILDREN.
IMAGING DATE AND TIME INFORMATION: MM/DD/YYYY HH:MM:SS
IMAGING POSITIONAL INFORMATION: AAAAA
IMAGING EQUIPMENT INFORMATION: BBBBB
PARAMETER INFORMATION:
SHUTTER SPEED: CCCCC
F NUMBER: DDDD2

METADATA OF IMAGE DATA OBTAINED BY NON-BRACKET IMAGING

IMAGE NUMBER: D001
BRACKET IMAGING TYPE: null
SUBJECT INFORMATION: QO STATION
IMAGING DATE AND TIME INFORMATION: MM/DD/YYYY HH:MM.SS
IMAGING POSITIONAL INFORMATION: AAAAA
IMAGING EQUIPMENT INFORMATION: BBBBB
PARAMETER INFORMATION;
SHUTTER SPEED: CCCCC
F NUMBER: DDDDD
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INFORMATION PROCESSING APPARATTUS,
INFORMATION PROCESSING METHOD,
AND INFORMATION PROCESSING
PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a Continuation of PCT International
Application No. PCT/JP2018/025652 filed on Jul. 6, 2018,
which claims priority under 35 U.S.C § 119(a) to Japanese
Patent Application No. 2017-173925 filed on Sep. 11, 2017.
Each of the above application(s) is hereby expressly incor-
porated by reference, in its entirety, into the present appli-
cation.

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present disclosure relates to an information process-
ing apparatus, an information processing method, and a
non-transitory computer readable recording medium storing
an information processing program.

2. Description of the Related Art

In recent years, an information processing apparatus com-
prising a storage unit that stores an imaging condition group
for each positional information and each imaging time zone,
an acquisition unit that acquires positional information of an
imaging device, an imaging time zone, and a first imaging
condition set to the imaging device is disclosed (see JP2014-
120815A). The information processing apparatus extracts a
second imaging condition close to the positional information
and the imaging time zone acquired by the acquisition unit
from the imaging condition group stored in the storage unit,
and generates a third imaging condition for interpolating a
difference between the extracted second imaging condition
and the first imaging condition. The information processing
apparatus transmits the extracted second imaging condition
and the generated third imaging condition to the imaging
device.

A server comprising a reception unit that receives an
image and an imaging condition used at the time of imaging
the image from a communication device on an information
provider side and a recording unit that records the received
image and imaging condition is disclosed (See JP 2004-
023352A). This server receives a request to transmit the
image and the imaging condition from a communication
terminal on an information acquirer side, and transmits the
image and the imaging condition recorded in the recording
unit based on the received request to transmit the image and
the imaging condition.

SUMMARY OF THE INVENTION

Incidentally, in the imaging device, bracket imaging that
continuously performs imaging multiple times while step-
wisely changing an imaging condition is performed in some
cases. For example, in exposure bracket imaging, imaging is
continuously performed multiple times while step-wisely
changing an exposure amount. In such bracket imaging,
there is a plurality of imaging conditions such as bracket
imaging types such as exposure bracket imaging and focus
bracket imaging, a range of a value of an imaging parameter
to be step-wisely changed, and the number of steps.
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Therefore, it is difficult for a person who images to decide
an appropriate bracket imaging condition corresponding to
an imaging scene. Meanwhile, it is considered that an
imaging condition of the bracket imaging is decided from
the imaging conditions of the images obtained by the bracket
imaging in the past. However, in general, the number of
times of the bracket imaging is significantly less than the
number of times of non-bracket imaging. Therefore, in a
case where the imaging condition of the bracket imaging is
decided from the imaging conditions of the images obtained
by the bracket imaging in the past, there is a problem that the
imaging condition of the bracket imaging may not be
appropriately decided.

The present disclosure has been made in view of the
above circumstances, and an object of the present disclosure
is to provide an information processing apparatus, an infor-
mation processing method, and a non-transitory computer
readable recording medium storing an information process-
ing program capable of appropriately deciding imaging
conditions for bracket imaging.

In order to achieve the aforementioned object, an infor-
mation processing apparatus of the present disclosure is an
information processing apparatus that generates an imaging
condition of bracket imaging that continuously performs
imaging multiple times while step-wisely changing an imag-
ing condition. The apparatus comprises a reception unit that
receives information based on a captured image obtained by
an imaging device, an extraction unit that extracts a plurality
of' image data of which a degree of similarity with a subject
specified by the information received by the reception unit
is equal to or greater than a predetermined value from a first
image data group obtained by the bracket imaging and/or a
second image data group obtained by non-bracket imaging
which are accumulated in advance, a generation unit that
generates the imaging condition of the bracket imaging by
using the plurality of image data extracted by the extraction
unit, and a transmission unit that transmits the imaging
condition of the bracket imaging generated by the generation
unit to the imaging device.

In the information processing apparatus of the present
disclosure, the extraction unit may extract the plurality of
image data from the first image data group in a case where
the number of image data of which the degree of similarity
with the subject is equal to or greater than a first predeter-
mined value in the first image data group is equal to or
greater than a second predetermined value, and may extract
the plurality of image data from the first image data group
and the second image data group in a case where the number
of image data of which the degree of similarity with the
subject is equal to or greater than the first predetermined
value in the first image data group is less than the second
predetermined value.

In the information processing apparatus of the present
disclosure, the information based on the captured image may
include an imaging date of the captured image, and the
extraction unit may extract a plurality of image data which
includes a subject matching the subject specified from the
information received by the reception unit and is captured at
a date identical to the imaging date from the first image data
group and the second image data group.

In the information processing apparatus of the present
disclosure, the transmission unit may further transmit, as an
imaging condition prohibited from being selected in a case
where the bracket imaging is performed by the imaging
device, an imaging condition out of a range of the imaging
condition of the bracket imaging generated by the generation
unit to the imaging device.
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In order to achieve the aforementioned object, an infor-
mation processing method of the present disclosure is an
information processing method of generating an imaging
condition of bracket imaging that continuously performs
imaging multiple times while step-wisely changing an imag-
ing condition. The method comprises receiving information
based on a captured image obtained by an imaging device,
extracting a plurality of image data of which a degree of
similarity with a subject specified from the received infor-
mation is equal to or greater than a predetermined value
from a first image data group obtained by the bracket
imaging and/or a second image data group obtained by
non-bracket imaging which are accumulated in advance,
generating the imaging condition of the bracket imaging by
using the plurality of extracted image data, and transmitting
the generated imaging condition of the bracket imaging to
the imaging device.

In order to achieve the aforementioned object, a non-
transitory computer readable recording medium storing an
information processing program of the present disclosure is
a non-transitory computer readable recording medium stor-
ing an information processing program causing a computer
to execute a process of generating an imaging condition of
bracket imaging that continuously performs imaging mul-
tiple times while step-wisely changing an imaging condi-
tion. The process comprises receiving information based on
a captured image obtained by an imaging device, extracting
a plurality of image data of which a degree of similarity with
a subject specified from the received information is equal to
or greater than a predetermined value from a first image data
group obtained by the bracket imaging and/or a second
image data group obtained by non-bracket imaging which
are accumulated in advance, generating the imaging condi-
tion of the bracket imaging by using the plurality of
extracted image data, and transmitting the generated imag-
ing condition of the bracket imaging to the imaging device.

An information processing apparatus of the present dis-
closure is a processor that generates an imaging condition of
bracket imaging that continuously performs imaging mul-
tiple times while step-wisely changing an imaging condi-
tion. The processor is configured to receive information
based on a captured image obtained by an imaging device,
extract a plurality of image data of which a degree of
similarity with a subject specified by the received informa-
tion is equal to or greater than a predetermined value from
a first image data group obtained by the bracket imaging
and/or a second image data group obtained by non-bracket
imaging which are accumulated in advance, generate the
imaging condition of the bracket imaging by using the
plurality of extracted image data, and transmit the generated
imaging condition of the bracket imaging to the imaging
device.

According to the present disclosure, it is possible to
appropriately decide imaging conditions for bracket imag-
ing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing an example of a
configuration of an information processing system accord-
ing to an embodiment.

FIG. 2 is a block diagram showing an example of a
functional configuration of an information processing appa-
ratus according to the embodiment.

FIG. 3 is a diagram for describing metadata according to
the embodiment.
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FIG. 4 is a graph showing an example of a frequency
distribution of shutter speeds according to the embodiment.

FIG. 5 is a block diagram showing an example of a main
configuration of an electrical system of the information
processing apparatus according to the embodiment.

FIG. 6 is a flowchart showing an example of a discrimi-
nation process according to the embodiment.

FIG. 7 is a flowchart showing an example of a generation
process according to the embodiment.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, an embodiment for carrying out a technology
of the present disclosure will be described in detail with
reference to the drawings.

Initially, a configuration of an information processing
system 10 according to the present embodiment will be
described with reference to FIG. 1. As shown in FIG. 1, the
information processing system 10 according to the present
embodiment includes a plurality of imaging devices 12 and
an information processing apparatus 14. The imaging
devices 12 are connected and the imaging device and the
information processing apparatus 14 are connected to a
network N so as to communicate with each other. The
imaging device 12 obtains image data by imaging an image.
In the present embodiment, metadata of image data indicat-
ing a captured image obtained by imaging such as exchange-
able image file format (Exif) data is added to the image data.
The imaging device 12 can perform bracket imaging in
which imaging is continuously performed multiple times
while imaging conditions are step-wisely changed.
Examples of the imaging device 12 include a digital camera
and a mobile phone having a camera function or the like. An
example of the information processing apparatus 14 is an
information processing apparatus such as a server computer
or the like.

Next, a functional configuration of the information pro-
cessing apparatus 14 according to the present embodiment
will be described with reference to FIG. 2. As shown in FIG.
2, the information processing apparatus 14 according to the
present embodiment comprises a storage unit 20, a reception
unit 22, a discrimination unit 24, a specification unit 26, an
extraction unit 28, a generation unit 30, and a transmission
unit 32.

An image data group 34 is accumulated in the storage unit
20 in advance. The image data group 34 according to the
present embodiment includes a first image data group
obtained by bracket imaging and a second image data group
obtained by non-bracket imaging. Image data indicating a
captured image captured by the imaging device 12 and
metadata of the image data are included in each of the first
image data group and the second image data group. Image
data which are released on the Internet and are acquired via
the network N and metadata of the image data are included
in each of the first image data group and the second image
data group.

The reception unit 22 according to the present embodi-
ment receives information based on the captured image
captured by the imaging device 12. In the present embodi-
ment, the reception unit 22 receives, as the information
based on the captured image, image data indicating the
captured image captured by the imaging device 12 and
metadata of the image data. Imaging date and time infor-
mation indicating an imaging date and time, imaging posi-
tional information indicating an imaging position (for
example, latitude and longitude), and imaging material
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information indicating a manufacturer name and a model
number of the imaging device 12 are included in the
metadata according to the present embodiment. Parameter
information indicating imaging parameters such as a shutter
speed, an F number, International Organization for Stan-
dardization (ISO) sensitivity, flash intensity, a focal length,
and an exposure mode are further included in the metadata
according to the present embodiment.

The discrimination unit 24 according to the present
embodiment discriminates whether each image data is the
image data obtained by the bracket imaging or the image
data obtained by the non-bracket imaging by using the
metadata of each image data in the image data group 34.

In the present embodiment, the discrimination unit 24
discriminates whether or not the image data is a captured
image obtained by exposure bracket imaging from informa-
tion of the exposure mode of the parameter information
included in the metadata. The discrimination unit 24 dis-
criminates that image data of which the imaging dates and
times indicated by the imaging date and time information of
the metadata are within a predetermined range (for example,
within a range of five seconds) and values of one imaging
parameter are step-wisely different are the image data
obtained by the bracket imaging. In this case, the discrimi-
nation unit 24 discriminates that one imaging parameter of
which values are step-wisely different is a bracket imaging
type.

Specifically, for example, the discrimination unit 24 dis-
criminates that a plurality of image data of which the
imaging dates and times are within a range of 5 seconds, the
shutter speeds are step-wisely different, and the values of the
imaging parameters other than the shutter speed are identical
are the image data obtained by shutter speed bracket imag-
ing. The discrimination unit 24 discriminates that image data
other than the image data of the image data group 34
discriminated as the image data obtained by the bracket
imaging are the image data obtained by the non-bracket
imaging.

The discrimination unit 24 adds a discrimination result as
to whether or not the image data is obtained by the bracket
imaging to the metadata of each image data. The discrimi-
nation unit 24 adds a unique image number to the metadata
of'each image data. The discrimination unit 24 adds a unique
bracket image number that is common to the image data
obtained by the bracket imaging to the metadata of the image
data discriminated as the image data obtained by the bracket
imaging. Hereinafter, the image data discriminated as the
image data obtained by the bracket imaging by the discrimi-
nation unit 24 is referred to as “bracket image data”, and the
image data discriminated as the image data obtained by the
non-bracket imaging is referred to as “non-bracket image
data”.

The discrimination unit 24 may discriminate whether each
image data of the image data group 34 is the image data
obtained by the bracket imaging or the image data obtained
by the non-bracket imaging by using a discriminant model
obtained by machine learning in advance. In this case, for
example, a discriminant model to be described below is
created in advance by machine learning using teaching data
including the plurality of image data obtained by the bracket
imaging and the metadata. That is, in this case, the discrimi-
nant model in which the image data and the metadata are
used as inputs and information indicating whether the image
data is obtained by the bracket imaging or the non-bracket
imaging and the bracket imaging type in a case where the
image data is obtained by the bracket imaging are used as
outputs is created in advance.
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The specification unit 26 specifies a subject in the image
by performing known image analysis processing on each
image indicated by each image data of the image data group
34, and generates subject information indicating the speci-
fied subject. The specification unit 26 adds the generated
subject information to the metadata of the corresponding
image data. Similarly, the specification unit 26 specifies a
subject in the image by performing the known image analy-
sis processing on the image indicated by the image data
(hereinafter, referred to as “received image data”) received
by the reception unit 22, and generates subject information
indicating the specified subject. The specification unit 26
adds the generated subject information to the metadata of the
received image data. Specifically, for example, the specifi-
cation unit 26 generates subject information shown below
from an image in which a person sits on an opposite side of
a person who images in a restaurant and pizza and wine on
a table appear. That is, in this case, the specification unit 26
generates the subject information including “restaurant”,
“person”, “pizza”, and “wine”.

FIG. 3 shows examples of the metadata. As shown in at
an upper portion of FIG. 3, the image number, the bracket
imaging type, and the bracket image number added by the
discrimination unit 24 are included in the metadata of the
bracket image data according to the present embodiment.
FIG. 3 shows the metadata of the bracket image data
discriminated by the discrimination unit 24 that the bracket
imaging type is “aperture bracket”.

As shown at a lower portion of FIG. 3, the image number
and the bracket imaging type added by the discrimination
unit 24 are included in the metadata of the non-bracket
image data according to the present embodiment. As shown
at the lower portion of FIG. 3, “null” indicating that the
image data is obtained by the non-bracket imaging is added,
as the bracket imaging type, to the metadata of the non-
bracket image data by the discrimination unit 24.

As shown at the upper and lower portions of FIG. 3, the
subject information added by the specification unit 26 is
included in the metadata of each image data in the image
data group 34.

In a case where the number of image data of which a
degree of similarity with the subject specified from the
received image data is equal to or greater than a first
predetermined value in the first image data group is equal to
or greater than a second predetermined value, the extraction
unit 28 according to the present embodiment extracts a
plurality of bracket image data of which a degree of simi-
larity with the subject is equal to or greater than the first
predetermined value from the first image data group. Spe-
cifically, in a case where the number of bracket image data
corresponding to the metadata of the first image data group
including the subject information indicating the subject
matching the subject specified by the subject information
generated for the received image data by the specification
unit 26 is equal to or greater than the second predetermined
value, the extraction unit 28 extracts the plurality of bracket
image data from the first image data group. For example, the
second predetermined value in this case includes a statisti-
cally significant number of 2 or more. The first predeter-
mined value and the second predetermined value may be set
by the user.

The extraction unit 28 may use, as the degree of similarity,
the number of matching subjects and a matching rate of the
subjects or the like included respectively in the subject
information of the received image data and the bracket
image data. For example, the extraction unit 28 may apply,
as the degree of similarity, the number of matching feature
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points extracted respectively from the received image data
and the bracket image data. For example, the extraction unit
28 may apply, as the degree of similarity, a higher value as
the imaging dates and times of the received image data and
the bracket image data are closer, or may apply a higher
value as the imaging positions thereof are closer.

Meanwhile, in a case where the number of image data of
which the degree of similarity with the subject is equal to or
greater than the first predetermined value in the first image
data group is less than the second predetermined value, the
extraction unit 28 extracts the plurality of image data of
which the degree of similarity with the subject is equal to or
greater than the first predetermined value from both the first
image data group and the second image data group.

The generation unit 30 according to the present embodi-
ment generates imaging conditions of the bracket imaging
by using the plurality of image data extracted by the extrac-
tion unit 28. Specifically, the generation unit 30 initially
decides, as the bracket imaging type corresponding to the
received image data, the largest type among the bracket
imaging types of the image data of the bracket imaging
extracted by the extraction unit 28. The bracket imaging type
may be set by the person who images by using the imaging
device 12, and may be transmitted together with the image
data from the imaging device 12 to the information process-
ing apparatus 14.

Subsequently, the generation unit 30 decides a value of
the imaging parameter to be step-wisely changed in a case
where the bracket imaging of the decided bracket imaging
type is performed. A method for deciding the shutter speed
in a case where the bracket imaging type decided by the
generation unit 30 is the shutter speed bracket imaging will
be described as an example with reference to FIG. 4.

For example, as shown in FIG. 4, the generation unit 30
according to the present embodiment generates a frequency
distribution of the shutter speeds by using the metadata of
each image data extracted by the extraction unit 28. The
generation unit 30 may give weights to the image data such
that a priority of the bracket image data is higher than a
priority of the non-bracket image data at the time of gener-
ating the frequency distribution.

The generation unit 30 specifies two maximum values of
a first maximum value and a second maximum value among
maximum values of the frequency (that is, the number of
images) based on the generated frequency distribution. The
generation unit 30 decides, as an upper limit value HV of the
shutter speed in the shutter speed bracket imaging, the
shutter speed having the larger value among the shutter
speeds corresponding to the two specified maximum values.
The generation unit 30 decides, as a lower limit value LV of
the shutter speed in the shutter speed bracket imaging, the
shutter speed having the smaller value among the shutter
speeds corresponding to the two specified maximum values.
The generation unit 30 may specify two maximum values
such as the first maximum value and a third maximum value
other than the first maximum value and the second maxi-
mum value among the maximum values.

The generation unit 30 decides, as a shutter speed between
the upper limit value HV and the lower limit value LV in the
shutter speed bracket imaging, a value obtained by equally
dividing a value between the upper limit value HV and the
lower limit value LV according to the number of steps of
changing the shutter speed. In FIG. 4, an example in which
the number of steps is 3 and a value MV obtained by equally
dividing the value between the upper limit value HV and the
lower limit value LV is decided as the shutter speed between
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the upper limit value HV and the lower limit value LV in the
shutter speed bracket imaging is illustrated.

The method for deciding the number of steps in the
bracket imaging is not particularly limited. For example, the
number of steps in the bracket imaging may be decided in
advance, or may be decided by a mode value of the number
of images obtained by the series of bracket imaging in the
first image data group may be applied.

For example, the generation unit 30 may decide the
bracket imaging type and the value of the imaging parameter
to be step-wisely changed by using a decision model
obtained in advance by machine learning. In this case, for
example, a decision model to be described below is created
in advance by the machine learning using the teaching data
including the plurality of image data and the metadata
obtained by the bracket imaging. That is, in this case, a
decision model in which the plurality of image data and the
metadata are used as inputs and the bracket imaging type and
the value of the imaging parameter to be step-wisely
changed are used as outputs is created in advance.

The transmission unit 32 according to the present embodi-
ment transmits the imaging conditions of the bracket imag-
ing generated by the generation unit 30 to the imaging
device 12. In the present embodiment, the transmission unit
32 transmits, as the imaging conditions of the bracket
imaging, the bracket imaging type decided by the generation
unit 30 and the value of the imaging parameter to be
step-wisely changed to the imaging device 12. The trans-
mission unit 32 transmits, as imaging conditions prohibited
from being selected in a case where the bracket imaging is
performed by the imaging device 12, imaging conditions out
of the range of the bracket imaging conditions generated by
the generation unit 30 to the imaging device 12. For
example, in the example shown in FIG. 4, the transmission
unit 32 transmits, as imaging conditions prohibited from
being selected in a case where the shutter speed bracket
imaging is performed, a range of the shutter speed which is
less than the lower limit value LV and a range of the shutter
speed which exceeds the upper limit value HV to the
imaging device 12.

The imaging device 12 receives the imaging conditions of
the bracket imaging transmitted from the information pro-
cessing apparatus 14 and the imaging conditions prohibited
from being selected in a case where the bracket imaging is
performed. The imaging device 12 notifies the person who
images by displaying the received imaging conditions of the
bracket imaging on a display unit (not shown). The person
who images visually confirms the imaging conditions dis-
played on the display unit, and performs the bracket imaging
under the imaging conditions in a case where there is no
problem. In a case where the person who images wants to
correct the imaging conditions, the person who images
corrects the values of the imaging parameters in the bracket
imaging displayed on the display unit. At this time, for
example, the received imaging conditions prohibited from
being selected are grayed out on the display unit so as not to
be selected by the person who images. The imaging device
12 may perform the bracket imaging according to the
received imaging conditions of the bracket imaging without
notifying the person who images. For example, the imaging
device 12 may decide imaging parameters other than the
imaging parameters to be step-wisely changed which are
transmitted from the information processing apparatus 14 in
an auto imaging mode corresponding to an imaging scene.

Next, a hardware configuration of the information pro-
cessing apparatus 14 will be described with reference to
FIG. 5. The information processing apparatus 14 is realized
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by a computer shown in FIG. 5. As shown in FIG. 5, the
information processing apparatus 14 comprises a central
processing unit (CPU) 50, a memory 52 as a temporary
storage region, and a nonvolatile storage unit 54. The
information processing apparatus 14 comprises a display
device 56 such as a liquid crystal display, an input device 58
such as a keyboard and a mouse, and a network interface
(I/F) 60 connected to a network N. The CPU 50, the memory
52, the storage unit 54, the display device 56, the input
device 58, and the network I/F 60 are connected via a bus 62.

The storage unit 54 is realized by a hard disk drive
(HDD), a solid state drive (SSD), or a flash memory. A
generation program 64 is stored in the storage unit 54 as a
storage medium. The CPU 50 reads out the generation
program 64 from the storage unit 54, loads the read gen-
eration program 64 in the memory 52, and executes the
generation program. The CPU 50 functions as the reception
unit 22, the discrimination unit 24, the specification unit 26,
the extraction unit 28, the generation unit 30, and the
transmission unit 32 shown in FIG. 2 by executing the
generation program 64. The storage unit 20 shown in FIG.
2 is realized by the storage unit 54 shown in FIG. 5.

Next, an operation of the information processing appara-
tus 14 according to the present embodiment will be
described with reference to FIGS. 6 and 7. The information
processing apparatus 14 performs a discrimination process
shown in FIG. 6 and a generation process shown in FIG. 7
by executing the generation program 64. The discrimination
process shown in FIG. 6 is performed, for example, in a case
where a command to start performing the discrimination
process is input via the input device 58. The generation
process shown in FIG. 7 is performed in a case where the
information processing apparatus 14 receives, for example,
the image data transmitted by the imaging device 12 and
metadata of the image data.

In step S10 of FIG. 6, the discrimination unit 24 discrimi-
nates whether each image data is the image data obtained by
the bracket imaging or the image data obtained by the
non-bracket imaging by using the metadata of each image
data in the image data group 34, as described above. As
described above, the discrimination unit 24 also discrimi-
nates the bracket imaging type of the image data discrimi-
nated as the image data obtained by the bracket imaging. The
following processing of steps S12 to S18 is repeatedly
performed by using each image data in the image data group
34 as a processing target. At the time of repeatedly perform-
ing the processing of steps S12 to S18, the image data which
are not used as the processing targets are used as the
processing targets.

In step S12, the discrimination unit 24 determines
whether or not it is discriminated that the image data as the
processing target is the image data obtained by the bracket
imaging in step S10. In a case where this determination is a
positive determination, the processing proceeds to step S14,
and in a case where the determination is a negative deter-
mination, the process proceeds to step S16.

In step S14, the discrimination unit 24 adds the image
number, the bracket imaging type discriminated in step S10,
and the bracket image number to the metadata of the image
data as the processing target. Meanwhile, in step S16, the
discrimination unit 24 adds the image number to the meta-
data of the image data as the processing target, and adds
“null” as the bracket imaging type.

In step S18, the specification unit 26 specifies the subject
in the image by performing the known image analysis
processing on the image indicated by the image data of the
processing target, and generates the subject information
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indicating the specified subject. The specification unit 26
adds the generated subject information to the metadata of the
image data as the processing target. In step S20, the dis-
crimination unit 24 determines whether or not the processing
of steps S12 to S18 is completed for all the image data in the
image data group 34. In a case where this determination is
a negative determination, the process returns to step S12,
and in a case where the determination is a positive deter-
mination, the present discrimination process is ended.

In step S30 of FIG. 7, the reception unit 22 receives the
image data transmitted by the imaging device 12 and the
metadata of the image data. In step S32, the specification
unit 26 specifies the subject in the image by performing the
known image analysis processing on the image indicated by
the image data received in step S30, and generates the
subject information indicating the specified subject.

In step S34, the extraction unit 28 determines whether or
not the number of image data of which the degree of
similarity with the subject specified by the subject informa-
tion generated in step S32 is equal to or greater than the first
predetermined value in the first image data group is equal to
or greater than the second predetermined value, as described
above. In a case where this determination is a positive
determination, the process proceeds to step S36, and in a
case where the determination is a negative determination,
the process proceeds to step S38.

In step S36, the extraction unit 28 extracts the plurality of
bracket image data of which the degree of similarity with the
subject specified by the subject information generated in
step S32 is equal to or greater than the first predetermined
value from the first image data group. Meanwhile, in step
S38, the extraction unit 28 extracts the plurality of image
data of which the degree of similarity with the subject
specified by the subject information generated in step S32 is
equal to or greater than the first predetermined value from
the first image data group and the second image data group.

In step S40, the generation unit 30 decides the bracket
imaging type by using the plurality of image data extracted
in step S36 or step S38, as described above. In step S42, the
generation unit 30 decides the value of the imaging param-
eter to be step-wisely changed in a case where the bracket
imaging of the bracket imaging type decided in step S40 is
performed by using the plurality of image data extracted in
step S36 or step S38, as described above.

In step S44, the transmission unit 32 transmits, as the
imaging conditions of the bracket imaging, the bracket
imaging type decided in step S40 and the value of the
imaging parameter decided in step S42 to the imaging
device 12. As described above, the transmission unit 32
transmits, as the imaging conditions prohibited from being
selected in a case where the bracket imaging is performed by
the imaging device 12, the imaging condition out of the
range of the imaging conditions of the bracket imaging to the
imaging device 12. In a case where the processing of step
S44 is ended, the present generation process is ended.

As described above, according to the present embodi-
ment, the plurality of image data of which the degree of
similarity with the subject specified from the subject infor-
mation is equal to or greater than the predetermined value
are extracted from the first image data group obtained by the
bracket imaging and the second image data group obtained
by the non-bracket imaging. The imaging conditions of the
bracket imaging are generated by using the plurality of
extracted image data, and the generated imaging conditions
of'the bracket imaging are transmitted to the imaging device.
Accordingly, it is possible to appropriately decide the imag-
ing conditions of the bracket imaging.
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In the aforementioned embodiment, the extraction unit 28
may extract the plurality of image data which includes the
subject matching the subject specified by the subject infor-
mation generated from the received image data and is
captured at the imaging date identical to that of the received
image data from the first image data group and the second
image data group. In this case, for example, the imaging
conditions of the bracket imaging at a time at which a certain
person images a train at A station by the bracket imaging can
be used by another person who images at B station.

In the above-described embodiment, the upper limit value
and the lower limit value of the imaging parameter to be
step-wisely changed in a case where the bracket imaging is
performed may be transmitted to the imaging device 12. In
this case, a mode in which the imaging device 12 decides
how many steps the imaging parameter is changed within
the range of the received upper limit value and lower limit
value is illustrated.

Various kinds of processors other than the CPU may
execute the discrimination process and the generation pro-
cess executed by the CPU that executes software (program)
in the aforementioned embodiment. A dedicated electric
circuit which is a processor having a circuit configuration
designed as a dedicated circuit in order to perform specific
processing such as programmable logic device (PLD) and
application specific integrated circuit (ASIC) of which a
circuit configuration can be changed after field-program-
mable gate array (FPGA) is manufactured is used as the
processor in this case. The discrimination process and the
generation process may be performed by one of these
various processors, or a combination of two or more pro-
cessors of the same kind or different kinds (for example, a
plurality of FPGAs, and a combination of a CPU and an
FPGA). Hardware structures of these various processors are
more specifically electric circuits in which circuit elements
such as semiconductor elements are combined.

Although it has been described in the aforementioned
embodiment that the generation program 64 is stored (in-
stalled) in the storage unit 54 in advance, the present
invention is not limited thereto. The generation program 64
may be provided in a form recorded on a recording medium
such as a compact disk read only memory (CD-ROM), a
digital versatile disk read only memory (DVD-ROM), and a
universal serial bus (USB) memory. The generation program
64 may be downloaded from an external device via a
network.

EXPLANATION OF REFERENCES

10: information processing system
: imaging device

14: information processing apparatus
20, 54: storage unit

22: reception unit

24: discrimination unit

: specification unit

28: extraction unit

30: generation unit

32: transmission unit

34: image data group

50: CPU

52: memory

: display device

58: input device

60: network I/F

62: bus

64: generation program
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HV: upper limit value

LV: lower limit value

MYV: value

N: network

What is claimed is:

1. An information processing apparatus that generates an
imaging condition of bracket imaging that continuously
performs imaging multiple times while step-wisely chang-
ing an imaging condition, the apparatus comprising:

a reception unit that receives information based on a

captured image obtained by an imaging device;

an extraction unit that extracts a plurality of image data of
which a degree of similarity with a subject specified by
the information received by the reception unit is equal
to or greater than a predetermined value from a first
image data group obtained by the bracket imaging
and/or a second image data group obtained by non-
bracket imaging which are accumulated in advance;

a generation unit that generates the imaging condition of
the bracket imaging by using the plurality of image data
extracted by the extraction unit; and

a transmission unit that transmits the imaging condition of
the bracket imaging generated by the generation unit to
the imaging device.

2. The information processing apparatus according to

claim 1,

wherein the extraction unit extracts the plurality of image
data from the first image data group in a case where the
number of image data of which the degree of similarity
with the subject is equal to or greater than a first
predetermined value in the first image data group is
equal to or greater than a second predetermined value,
and extracts the plurality of image data from the first
image data group and the second image data group in
a case where the number of image data of which the
degree of similarity with the subject is equal to or
greater than the first predetermined value in the first
image data group is less than the second predetermined
value.

3. The information processing apparatus according to

claim 1,

wherein the information based on the captured image
includes an imaging date of the captured image, and

the extraction unit extracts a plurality of image data which
includes a subject matching the subject specified from
the information received by the reception unit and is
captured at a date identical to the imaging date from the
first image data group and/or the second image data
group.

4. The information processing apparatus according to

claim 2,

wherein the information based on the captured image
includes an imaging date of the captured image, and

the extraction unit extracts a plurality of image data which
includes a subject matching the subject specified from
the information received by the reception unit and is
captured at a date identical to the imaging date from the
first image data group and/or the second image data
group.

5. The information processing apparatus according to

claim 1,

wherein the transmission unit further transmits, as an
imaging condition prohibited from being selected in a
case where the bracket imaging is performed by the
imaging device, an imaging condition out of a range of
the imaging condition of the bracket imaging generated
by the generation unit to the imaging device.



US 10,965,880 B2

13

6. The information processing apparatus according to
claim 2,

wherein the transmission unit further transmits, as an

imaging condition prohibited from being selected in a
case where the bracket imaging is performed by the
imaging device, an imaging condition out of a range of
the imaging condition of the bracket imaging generated
by the generation unit to the imaging device.

7. The information processing apparatus according to
claim 3,

wherein the transmission unit further transmits, as an

imaging condition prohibited from being selected in a
case where the bracket imaging is performed by the
imaging device, an imaging condition out of a range of
the imaging condition of the bracket imaging generated
by the generation unit to the imaging device.

8. The information processing apparatus according to
claim 4,

wherein the transmission unit further transmits, as an

imaging condition prohibited from being selected in a
case where the bracket imaging is performed by the
imaging device, an imaging condition out of a range of
the imaging condition of the bracket imaging generated
by the generation unit to the imaging device.

9. An information processing method of generating an
imaging condition of bracket imaging that continuously
performs imaging multiple times while step-wisely chang-
ing an imaging condition by using information processing
apparatus according to claim 1, the method comprising:

receiving information based on a captured image obtained

by an imaging device;

extracting a plurality of image data of which a degree of

similarity with a subject specified from the received
information is equal to or greater than a predetermined
value from a first image data group obtained by the
bracket imaging and/or a second image data group
obtained by non-bracket imaging which are accumu-
lated in advance;

generating the imaging condition of the bracket imaging

by using the plurality of extracted image data; and
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transmitting the generated imaging condition of the

bracket imaging to the imaging device.

10. A non-transitory computer readable recording medium
storing an information processing program causing a com-
puter to execute a process of generating an imaging condi-
tion of bracket imaging that continuously performs imaging
multiple times while step-wisely changing an imaging con-
dition, the processes comprising:

receiving information based on a captured image obtained

by an imaging device;

extracting a plurality of image data of which a degree of

similarity with a subject specified from the received
information is equal to or greater than a predetermined
value from a first image data group obtained by the
bracket imaging and/or a second image data group
obtained by non-bracket imaging which are accumu-
lated in advance;

generating the imaging condition of the bracket imaging

by using the plurality of extracted image data; and
transmitting the generated imaging condition of the
bracket imaging to the imaging device.

11. An information processing apparatus comprising a
processor executing a process of generating an imaging
condition of bracket imaging that continuously performs
imaging multiple times while step-wisely changing an imag-
ing condition,

the processor configured to

receive information based on a captured image
obtained by an imaging device;

extract a plurality of image data of which a degree of
similarity with a subject specified from the received
information is equal to or greater than a predeter-
mined value from a first image data group obtained
by the bracket imaging and/or a second image data
group obtained by non-bracket imaging which are
accumulated in advance;

generate the imaging condition of the bracket imaging
by using the plurality of extracted image data; and

transmit the generated imaging condition of the bracket
imaging to the imaging device.
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